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Inflammation is a biological defense mechanism, and the immune system plays a central role in recognizing and
eliminating external and internal pathogens. However, oxidative stress due to chronic inflammation accumulates
DNA mutations and increases the risk of cancer. The immune system can recognize and eliminate immunogenic
cancer cells. Inflammation-related molecules, including cytokines and chemokines, not only promote the malig-
nant transformation, but also accumulate immunosuppressive cells, such as M2-like tumor-associated macro-
phages and myeloid-derived suppressor cells, in the tumor microenvironment. Tumor cells escape immune attack
by placing brakes on the immune cell responses. Immune checkpoint inhibitors activate the immune system by
releasing the brake. Although immune checkpoint inhibitors have demonstrated significant therapeutic effects in
intractable cancers, the therapeutic effects are limited and overcoming drug resistance is a problem. In order to
overcome drug resistance, combined immunotherapy, comprising immune checkpoint inhibitors, angiogenesis in-
hibitors, and chemotherapeutic agents, is required. In this review, we have outlined the relationship between in-
flammation and cancer, the roles of cytokines, chemokines, immunosuppressive cells, and current progress in us-
ing immune checkpoint inhibitors as a therapeutic.
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Tobacco smoke Bronchitis Lung cancer 
Asbestos fibers Asbestosis Mesothelioma
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Figure　2　Chronic inflammation induces tumorigenesis. 
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leukin（IL）-1，IL-6，IL-12や tumor necrosis factor
（TNF）-αなどの症性サイトカインを産生する．一
方，M2様マクロファージは IL-4や IL-10などの刺
激を受け， vascular endothelial growth factor
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Figure　3　Tumor progression and metastasis. 
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Figure　4　Role of tumor associated macrophages (TAMs) and myeloid-derived suppressor 
cells (MDSCs) in signal molecule production. 






































































































































Figure　5　Resistance mechanism of anti-PD-1/PD-L1 blockade in the cancer-immunity 
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